Stricture occurs in 1.2-4.2% of colonic anastomoses. Symptomatic strictures have previously been treated by resection and re-anastomosis and more recently by radiographically guided dilatation by a modified Seldinger technique. This paper describes the endoscopic balloon dilatation of five symptomatic cases and three asymptomatic cases.
Introduction
Anastomotic strictures occur in 1. [2] [3] [4] .2% of all patients undergoing colonic resection'. They are reported to be more common with two layer than with single layer or stapled anastomoses'', Symptomatology correlates poorly with stricture diameter and some strictures 1 em in diameter may be completely asymptomatic", Benign colonic anastomotic strictures may result from ischaemia, haemorrhage or leakage at the suture line or recurrent Crohn's disease. Inflammation and fibrosis develop as a consequence. There may be a prolonged active fibrotic process and it may be that early endoscopic intervention could break this cycle.
Although some early anastomotic strictures seem to resolve spontaneously, of those that remain symptomatic and where conservative measures fail re-section or some other abdominal procedure may have to be considered. Balloon dilatation offers a less radical solution.
The first description of the clinically successful use of balloon dilatation catheters appeared in the German literature in 1974, when Gruntzig described balloon dilatation of atheromatous narrowings of the iliac, femoral and popliteal vessels". The technique was first applied to the gastrointestinal tract in 1980 when London treated oesophageal strictures in this manner". In 1983, Ball dilated ischaemic strictures of infant colons with balloon catheters, using a Seldinger technique under fluoroscopic control". Brower and Freeman in 1984 described balloon dilatation of a large bowel stricture in an adult",
Materials and methods
The technique employed utilizes Microvasive RigiflexTM 'through the scope' balloon dilatation catheters. Following standard colonoscopic preparation the stricture is visualized and the balloon catheter is passed through it. Colonic balloon dilatation catheters are available in six sizes, 3D, 36,45, 54, 60 and 75 French gauge (Fr.) (the latter two are referred to as rectosigmoid dilators). The balloon length is 8 em and the shaft length is 180 em. The pressure required to inflate the balloon decreases as the diameter increases, the 30 Fr. catheter requires 55 psi (pounds per square inch) whereas the 54 Fr. requires 35 psi. Once in position across the stricture the balloon is Based on paper presented to Section of Coloproctology Anglo-Swiss Meeting, April 1990 The Royal *All handsewn anastomoses fashioned in one layer Society of **Refers to the distance of the anastomosis from the anal verge Medicine inflated with water for a period of one minute. We generally use the 54 French gauge balloon dilatation catheter.
Results
A brief description of the first eight patients, in whom we have performed this technique, follows (see Table 1 ).
Patient 1
A 59-year-old man presented with an acute abdomen. At laparotomy he was found to have peritonitis, secondary to a perforated paracolic abscess. He underwent a Hartmann's procedure. Four months later this was reversed, the anastomosis was fashioned with Vicryl in one layer. One month after this operation he presented with the symptoms and signs of subacute obstruction. Barium enema demonstrated an anastomotic stricture. He underwent 'through the scope' (TTS)balloon dilatation and this resulted in a complete resolution of his symptoms. Further endoscopy at 6 and 18 months was normal and the patient was discharged.
Patient 2
A 71-year-old woman presented acutely with a large bowel obstruction. An extensive rectal carcinoma was discovered. She underwent an anterior resection with on-the-table lavage and primary stapled anastomosis. She remained asymptomatic for 15 months and then presented again with large bowel obstruction. At endoscopy she was found to have an anastomotic stricture at 10 em; TIS balloon dilatation was performed immediately and her symptoms resolved. Two months later she again developed large bowel obstruction as the stricture had recurred. Repeat TIS dilatation was performed and again her symptoms resolved completely. She remained asymptomatic until her death 14 months later from liver secondaries.
Patient 3
The third patient was a 29-year-old woman who underwent a limited ileo-caecal resection and transverse colectomy for Crohn's disease. Both anastomoses were fashioned in one layer with Dexon.Two months postoperatively her symptoms recurred and barium studies demonstrated a tight colonic stricture and a less tight ileocolic stricture. TIS balloon dilatation was carried out on the distal stricture, after this however it was not possible to advance the colonoscope through the stricture. There was only a minimal improvement in the patient's symptoms. Six months later repeat TTS dilatation was performed, this time on both strictures the larger 75 French gauge balloon dilatator was used. Shortly after the procedure the patient developed abdominal pain. On examination she was found to have peritonism and at laparotomy was discovered to have a perforation at the site of the colonic stricture. A strictureplasty was performed and she is now asymptomatic 6 months later.
Patient 4
A 39-year-old man with a Dukes C carconoma of the sigmoid colon had had a sigmoid colectomy from which he had made an uneventful recovery. His anastomosis was fashioned in one layer with Vicryl. At routine colonoscopy, performed 10 months later, it was noted that, although the patient was asymptomatic, it was not possible to pass the scope through the anastomosis. Multiple biopsies taken at this time were found to be benign. A barium enema demonstrated a tight anastomotic stricture. TIS dilatation was performed successfully and a full colonoscopywas normal. Two months later he was re-endoscoped, there was a partial recurrence of the stricture and further TIS dilatation was carried out. The patient remains asymptomatic 12 months later.
Patient 5
An 80-year-old man who presented with blood and mucous per rectum underwent a low anterior resection of rectum for a Dukes A carcinoma, once again the anastomosis was Journal of the Royal Society of Medicine Volume 84 May 1991 265 fashioned in one layer with Vicryl. At routine follow-up 13 months later it was noted that the anastomosis only just admitted a fingertip. At this time the patient was asymptomatic and biopsies taken from around the anastomotic site were benign. Four months later, he presented acutely with colicky lower abdominal pain. Now the anastomosis no longer admitted a fingertip. Once again biopsies were benign and the patient underwent TIS dilatation with the 75 French gauge balloon dilatation catheter. The patient was asymptomatic at outpatient follow-up 6 weeks later.
Patient 6
A 77-year-old woman, having had a 30 year history of symptomatic diverticular disease, underwent a sub-total colectomy with ileo-rectal anastomosis (Dexon:one layer) in 1986. Her anastomosis was subsequently damaged at the time of abdominal hysterectomy, but this was recognized and repaired at the time of surgery. Since this procedure she complained of diarrhoea (six to fourteen times per day). She was otherwise well. Flexible sigmoidoscopy revealed an anastomotic stricture. TIS balloon dilatation was performed and her symptoms resolved.
Patient 7
A sigmoid colectomy was performed, for a villous adenocarcinoma, on a 73-year-old woman (one layer anastomosis with Vicryl), Postoperatively she made an uncomplicated recovery. At routine follow-up colonoscopy 18 months later it was found impossible to pass the instrument through the anastomosis. Multiple biopsies were taken at this time and TIS dilatation was performed, following which a full colonoscopywas undertaken. Histology failed to reveal any recurrent malignancy. The patient remains well.
Patient 8
A 49-year-oldman on routine follow-up, 3 years after anterior resection of the rectum (one layer anastomosis with Vicryl) for a Dukes C adenocarcinoma, was noted to have an anastomotic stricture at 12 em. This was confirmed on barium enema; it was not possible to outline the colon proximal to the stricture with barium. The stricture was dilated as described above and once again histology was benign. While remaining asymptomatic partial recurrence of the stricture required further dilatation at three months. The patient remains under review.
Discussion
In a national survey of endoscopists carried out in 1986 Kozarek collected information on 64 balloon dilatations of colonic strictures of varied aetiology. These were exclusively performed by the Seldinger technique predominantly under fluoroscopic control. He noted that when the balloon diameter was less that 40 Fr, less than than 50% of the patients benefited, increasing the balloon diameter to 51 Fr, or greater lead to over 90% symptomatic improvement". In an earlier paper the same author recommended that for an effective hydrostatic force to be generated pressures of the order of 20-60 psi be maintained for periods of 15-60 S9.
The advantages of this technique are numerous. It allows the endoscopist direct visualization thereby maximizing his control over the procedure. As the balloon is inflated radial pressures are generated, as opposed to the longitudinal and shearing forces of traditional bouginage. In theory this should decrease the risk of viscous perforation. The balloon itself is made of an inelastic polymer and can only be inflated to its designed maximum diameter. Excess pressure does not cause an increase in balloon diameter as one would occur with a latex balloon. The procedure is minimally invasive and results in a much shorter hospital stay than operative resection ofthe stricture.
Most importantly it appears to be an effective and relatively safe procedure though it is not without risk. The complications of the technique are bowel perforation, as seen above. In Kozareks series there were three perforations in 64 dilatations and two of these occurred at anastomotic strictures. Significant haemorrhagic complications were reported in two of the 64 cases". Colonoscopic complications such as adverse drug reactions, aspiration and cardiorespiratory events must also be mentioned.
In conclusion, this is a preliminary report on a new technique. We believe that ITS balloon dilatation of colonic anastomotic strictures is an effective treatment and has a role in the treatment of patients with both symptomatic and asymptomatic strictures that would otherwise require resection.
